ABSTRACT: Veteran populations are known to have frequencies of arthritis higher than civilian populations. The aim of this study is to define the prevalence of arthritis among a cohort of veterans from ongoing U.S. military operations. A retrospective cohort study using Veterans Administration data sources for service connected disability, comorbidities, clinic utilization, and pharmacy utilization was conducted including veterans who deployed in service to operations in Afghanistan or Iraq, comparing veterans with a diagnosis of arthritis, arthritis plus back pain, and veterans with no pain diagnoses. The frequency of arthritis was 11.8%. Veterans with arthritis and arthritis plus back pain had greater frequencies of diabetes, hyperlipidemia, hypertension, and obesity compare to veterans with no pain diagnosis. Veterans with arthritis plus back pain had the highest pain clinic utilization and prescription use of opioids and anti-inflammatories. Veterans with no pain diagnosis had higher frequencies of diagnosis and clinic utilization for mental health disorders. Arthritis is prevalent among the latest generation of combat veterans and is associated with diabetes, obesity, and cardiovascular comorbidities. The need for arthritis care and associated comorbidities is expected to increase as the Veterans Administration and the civilian health care sector assumes care of these veterans. ß
Osteoarthritis (OA) is a common and debilitating condition that is among the highest causes of disability for adults in the United States.
1 OA is most commonly diagnosed in older adults and is classically considered to be a degenerative disorder resulting from a lifetime of wear on the joint. However, osteoarthritis is not isolated to older individuals, and joint injury can predispose a person to joint degeneration even at a young age. 2 The entity of joint degeneration following an injury is post-traumatic arthritis (PTOA) and is differentiated from the more common idiopathic form. 3 While the exact percentage of PTOA among individuals with an arthritis diagnosis is unknown, conservative estimates suggest post-traumatic causes for at least 12% of joint damage leading to total joint replacement in the lower extremity. 4 The delineation of PTOA versus degenerative OA is important since PTOA, affecting adults of any age, has a greater potential impact on disability adjusted life years and quality of life measure, and affects the ability to participate in employment and recreation.
The United States military has been engaged in active combat operations since 2001, the longest period of continuous active combat in US history, resulting in over 14,000 service members being evacuated from combat theater due to disease and injury. 5, 6 Among battle injured service members, extremity injuries, including injuries to joints are the most common wounds. 7, 8 Arthritis is the most frequent reason that combat veterans are medically discharged from the military 9, 10 and among the most common conditions treated at Veterans Affairs (VA) health care facilities.
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Even in times of peace, arthritis remains one of the most common reasons that service members are medically discharged or separated from the military. 12 Considering the duration of recent military conflicts, the past decade has generated a new generation of war veterans, relatively young men and women, who may have sequelae from war injuries. The high prevalence of arthritis in service members and the large number of veterans leaving military service after combat deployment may lead to an influx of arthritis-related conditions contributing to disability and requiring care within the VA, Military, and other health care systems.
The purpose of this research is to define the burden of arthritis in a cohort of veterans from recent conflicts (Iraq/Afghanistan Veterans) who receive VA care, and determine the co-morbidity and health care utilization in this cohort. We compare veterans with arthritis to similar veterans diagnosed with arthritis plus back pain and without pain diagnoses. We hypothesize that veterans with arthritis with or without back pain have a greater burden of comorbidities, pain service utilization, and medication use compared with service members without arthritis.
Study Setting and Population
This retrospective cohort study of veterans who met the following criteria: Received a disability determination for service-connected disability by the Veterans Benefit Administration (VBA) before February 25, 2015 , and received VA care in fiscal year 2014 (October 1, 2013-September 30, 2014) and at least 1 other year between 2002 and 2013. This population included individuals deployed in support of Post-9/11 conflicts, and who were identified as such in the Operations Enduring Freedom/Operation Iraqi Freedom/Operation New Dawn Roster file (OEF/OIF/OND Roster from VA Environmental Epidemiology Service). We further restricted the cohort to those who were identified by VBA as having service-connected disability for traumatic/degenerative arthritis with or without back pain and those with no service-connected disabilities indicative of pain that occurred before 2015.
Data Sources and Data Collection
We identified individuals who had received a determination regarding service-connected disability from the VBA using the Veterans Services Network Corporate Master File (VETSNET), inpatient and outpatient data from the National Patient Care Database (NPCD), and pharmacy data from the Pharmacy Benefits Management Strategic Health Group (PBM) for linking all data sets using the unique identifier that is common among all data sets. The VETSNET data specifically were used to compile veterans with specific arthritis and pain disorders included as part of their assigned service connected disability. Service connected disabilities are classified according the Veterans Administration Schedule for Rating Disabilities, a system employed by the VA and the Department of Defense (DoD) in order to describe medical conditions that cause impairment. Inpatient and outpatient data included demographic characteristics and diagnosis codes (ICD-9-CM codes) for each clinic visit were used to define the cohort demographics and identify using ICD-9 codes what comorbid medical problems were being treated for each veteran. Ancillary and telephone clinic data were excluded from analysis. Pharmacy data included names of medications prescribed and were analyzed for prescriptions dispensed in 2014 only.
Measures
Service connected disability for arthritis and back pain was identified using the service connection disability diagnosis field in VETSNET data, using conditions that would define our arthritis and back pain comparison groups. Fields that specified "traumatic arthritis" and "degenerative arthritis" were used to define arthritis for this study. Fields that specified back pain included "back strain," "degenerative arthritis of the spine, "inflammation of the sciatic nerve," "intervertebral disc syndrome," "lumbosacral or cervical strain," "neuralgia of sciatic nerve," "sacroiliac injury and weakness," "spinal stenosis," "ankylosing spondylitis," or "spondylolisthesis or segmental instability." Veterans with one of the two target arthritis service connected disabilities but no service connected disabilities corresponding to back pain were assigned to the "Arthritis" group. Veterans with one of the two target arthritis service connected disabilities in addition to one or more service connected disabilities corresponding to back pain were assigned to the "Arthritis þ Back Pain" group. Veterans without arthritis, back pain, or other pain-related conditions (e.g., fibromyalgia, inflammatory, and rheumatic arthritides, headache, etc.) were included in the comparison group.
Demographic characteristics included in this study were obtained from VA inpatient and outpatient data; missing data were supplemented using data from the OEF/OIF/OND Roster, which was derived from DoD demographic data. Age was classified as 30 years and younger, 31-45 years, and 46 years and older. Sex was defined as male/female, and race/ethnicity was defined as White, Black, Hispanic, and Other/unknown. Marital status was classified as married and not married, and we calculated the number of years each veteran received VA care.
Comorbid conditions included diabetes mellitus, hyperlipidemia, hypertension, obesity, Post Traumatic Stress Disorder (PTSD), depression, anxiety, and substance abuse. These conditions were identified using ICD-9 codes assigned to two outpatient clinical encounters at least 7 days apart or one inpatient encounter to be considered a true diagnosis. We also identified healthcare utilization for outpatient mental health and emergency care using VA clinic codes for mental health care services, pain clinics, and emergency room (ER) visits. Medications evaluated in this study were identified using the VA product name in the PBM data file, and included opioid medications, non-steroidal anti-inflammatory drugs (NSAID), muscle relaxants, gabapentin, and omeprazole.
Statistical Analysis
Categorical variables were compared using the chi-square statistic followed by calculation of maximum likelihood estimates, odds ratios, and Wald 95% confidence intervals. Continuous variables were compared using Student's t-tests. Data were managed using SAS software version 9.3 (SAS Institute, Inc., Cary, NC). Veterans with and without back pain had more overall comorbidities compared to veterans with no pain disorder. Veterans with arthritis alone and with arthritis plus back pain exhibited a 3 or greater Selim comorbidity index 21.8% and 27.6% of the time, respectively, compared to 11.1% of veterans with no pain disorder. Veterans with no pain disorder were more likely to score 0 on the Selim comorbidity index (43.5%) compared to those with arthritis alone or arthritis plus back pain (27.7% and 17.4%, respectively). Odds of various diagnoses for veterans with arthritis alone and with arthritis plus back pain compared to individuals with no pain disorders are Veterans with arthritis plus back pain were more likely to utilize pain clinic services compared to those with arthritis only (OR 2.82, 95%CI 2.43-3.29) and those with no pain diagnoses (OR 3.22, 95%CI 2.96-3.51). There was no difference in pain clinic utilization between those with arthritis only and those with no pain diagnoses (p ¼ 0.0736).
RESULTS
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The average number of unique prescriptions were similar among veterans with arthritis only, arthritis plus back pain, and no pain diagnoses (mean 4.6, 5.1, and 4.2 prescriptions, respectively) as were unique prescriptions for central nervous system-acting medications (1.3, 1.6, and 1.5 prescriptions, respectively). Table 3 shows that veterans with arthritis and back pain had the highest frequencies of opioid, NSAID, muscle relaxant, and gabapentin use.
DISCUSSION
Arthritis among the newest generation of combat Veterans is a prevalent condition identified in nearly 12% of this cohort at a mean age of 44-45 years of age. Arthritis was also associated with comorbidities important for cardiovascular health, another finding with ramifications for this relatively young cohort. While mental health utilization and diagnoses were not associated with arthritis, pain medication, and clinic utilization were highest in veterans with arthritis and concomitant back pain. Our findings support previous work indicating the clinical burden of OA and associated conditions in veterans.
While isolated arthritis or arthritis plus back pain are not overly frequent in the VETSNET population, the service connected burden is still substantial and likely underestimated considering our exclusion criteria. Arthritis diagnosed in active duty military populations has an overall incidence rate of 7.86 cases per 1,000 person years and age adjusted rates are higher compared to the general population. 13 Dominick et al., using Behavioral Risk Factor Surveillance System (BRFSS) data, reported that veterans had higher rates of arthritis compared to non-veterans with 32% of veterans claiming physical diagnosed arthritis and more frequent chronic joint symptoms and activity limitations.
14 A more recent report published by the CDC also examining BRFSS data concluded somewhat lower arthritis prevalence among veterans but this was still higher than non-veterans populations. 15 While we are unable to correlate specific joint injuries to an outcome of arthritis in this cohort, the types of injuries which can predispose a joint to post traumatic arthritis are more common in the military than in civilian populations. This includes higher rates of knee ligamentous and chondral injuries, shoulder instability, and ankle injuries, [16] [17] [18] [19] [20] and higher proportions of arthritis following intra articular fractures of the knee and ankle compared to civilian populations. 10, [21] [22] [23] [24] [25] As such, we believe that a generous proportion of the subjects in our cohort have a post traumatic cause resulting in their arthritis related condition and disability.
Veterans in our cohort do have high rates of pertinent cardiovascular risk factors but did not have higher frequencies of mental co-morbid conditions compared to veterans with no pain diagnoses. These findings are consistent with previous findings on arthritis and co-morbid cardiovascular disorders and that arthritis increases the risk of cardiovascular mortality. [26] [27] Our cohort's mental health diagnoses were not as frequent as for subjects without arthritis, but this finding does not contradict previous findings that arthritis and PTSD and depression often co-exist. Kelsall et al. examined a cross-sectional cohort of Gulf War (1990 War ( -1991 era veterans compared to military personnel who did not deploy in the Gulf War and determined that psychological conditions such as depression and PTSD were more common among the war veterans who had a musculoskeletal disorder as a comorbidity. 28 Arthritis has been documented as associated with PTSD in several studies and with a number of sleep disorders. 29, 30 Health care utilization among veterans with OA was lower for pain and mental health clinic utilization but higher for several prescription medications commonly used for pain. While not counterintuitive, this finding highlights the amount and duration of medication use common for musculoskeletal conditions. Singh et al. reported that veterans with arthritis had significantly higher utilizations of inpatient and outpatients services and mortality compared to veterans who did not self-report a physician diagnosed arthritis. 31 Rosenwald et al. reported a high prevalence of over-the-counter medication use among veterans with arthritis including 41% of veterans using acetaminophen and 42% using a nonsteroidal anti inflammatory. 32 Arthritis is the most common condition resulting in chronic opioid medication use in a population representative sample in the United States with opioid prescriptions. 33, 34 This research has a number of limitations. First, our comparisons are generated based on cohorts delineated due to service connected disability rather than more commonly used diagnosis codes. As a result, we may have excluded individuals who receive care for arthritis but were classified as having no service connected pain disorder, ultimately underestimating health care utilization for OA treatment. However, we believe that distinguishing among conditions which may be attributable to military service has important implications for military and Veterans' health care. Secondly, this analysis does not represent changes in utilization with over time (e.g., more veterans entering the VA system) or cumulatively over the entire span of the VETSNET data. We have, however, chosen the latest time point for which the VETSNET data is complete and required subjects to have care within the VA during at least 1 preceding year in order to maximize the number of subjects available for analysis, while minimizing the number of individuals who may be evaluated once by the VA for service connection purposes but not receive any additional care. As such, we hope to provide the most recent estimates which are most accurately represented for care utilization in the VA today. Third, we have not attempted to describe subjects with multiple overlapping pain disorders except for the inclusion of back pain. While this may again underestimate care utilization for arthritic conditions, we believe by exercising such exclusion criteria we most purely represent the impact that OA in and of itself has on VA care utilization, minimizing confounding conditions. Finally, the Veteran's Health Administration is not a closed health care system and veterans can receive care at DoD and civilian health care facilities. As such, this analysis does not include care received outside of the VA and may overestimate the prevalence of the conditions, visit utilization, and prescriptions.
In conclusion, OA is prevalent among the latest generation of combat veterans and is associated with diabetes, obesity, cardiovascular comorbidities, and prescription utilization for opioids and NSAIDs. While this study did not find a higher frequency of mental health diagnoses and need for mental health services compared to veterans with no pain, mental health conditions still occurred at prevalent rates within the entire cohort. The need for arthritis care and associated comorbidities is expected to increase as the VA and the civilian health care sector assumes care of OIF and OEF veterans.
